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ABSTRACT 

PURPOSE: To make it possible to form a self-alignment type thin film 
transistor having superior electrical characteristics on a large-area 
insulating substrate by a method wherein after a gate electrode is etched 
in the longitudinal direction of the channel of the transistor, a laser 
beam is emitted from a direction in which the thin film transistor is 
formed on the substrate to activate an impurity and the like. 

CONSTITUTION: A silicon layer PCS is formed on an insulating substrate GL 
and after the layer PCS is patterned, an insulating thin film GI is formed 
and a gate electrode GE is formed on the film GI. Then, an impurity IP is 
implanted into the layer PCS through the thin film GI by a bucket type mass 
non- separation type ion implantation device. Then, the side surfaces of 
the electrode GE are etched in the longitudinal direction of a channel of a 
thin film transistor. After that, the impurity is activated by emitting a 
laser beam LA from a direction in which the thin film transistor is formed 
on the substrate GL. 



(19) B*S4f S*/t (J P) 



(12) 



(A) 



(Il)4*«FttJ«4iW»^ 

#5l¥5-82552 

(43)^§IB ¥j£5*P(1993) 4fl 2B 



(50 Int. CK 5 

H01L 21/336 
29/784 
21/265 



9056-4M 
8617-4M 



F I 



H01L 29/78 311 Y 

21/265 G 

B*3SO^C2 (£1310 «&HICigg< 



(2i)mra#^ 


243631 


<71)W«A 


000002369 








■fe-f >l*5fc£tt 


(22)tilgB 


¥fi£3 3Ml991) 9m4H 




3€M&£i1tEB£r?t 2TB4#1§ 






(72)5S93# 


«IR ft 








glf MSSIS rtTAfd 3TB3#B*t-f3- 














(74)ft3A 





(54) [XHOgft] »Rh 5 >5?* 
(57) 



BEST AVAILABLE COPY 




( 2 ) 

1 

ti»ig£i$*^j>rrsxg£. jiiEi6»ssigjitcy- h 

ft. 
[0 0 0 1] 

[0 0 0 2] 

"t* z/^ v v 2 xmcomMi&Txfcni&mzfcm-znT^ 

[ 0 0 0 3 ] <D-> 'J 3 >X*T?tt5tSl!j&*ffl*fc Pl«3«Sl 

[0004] ztz. /vui?*mfr<Dmi&f&misTE3i 40 

se>©^JK h 7 >v J X^ (CJ;^ C - MO S IsIgSSr^bT 
l>-509*>;&£. u0C-MOS@K«l 0 0 

oxuu^&gx^i&Lity-hi&igaBi^, -r^->ftA 
SoTM^gteft^fT^x^sfcae). i,^«8oot 

[0005] sfc. *mm±.\zy-7Ti y^&mm&m 



*fP§¥5 -8 2 5 5 2 
2 

X, mMcMR*. S i 1 0 0 ox:si±ffi.BZTWt 

nz<n±iz¥mfr»fr&Mf&-tttm&m3iznT^ 

t^tztb. *<D±i'V a>g£&»^f£L 10 0 OXW 
fi£«-T-5. Z.<Dgr&&<Z>m.mt®ll 0 nmT&D. £<Z> 

[0 0 0 6] &fz. mmSzTKfcVTpTj-f-VhVy? 
xmtiiMlZ. SA#t8 5 0t£(TOflii&^7XlS± 
OMOSf7>yX^TIl 1 0 0 0 XJSLkCDy D-fcA 

->U3>«£*t«bXfc> ^S«&»«4Snmt 
&<5fc#. uffl±l:MOSh7>^?$MlTt). 
■^CD*^ D7S»3Ete, /tMi/"Ja>J:C!)MOSh7 

[0 0 0 7] gift. U— tfe-A**?!?— A**5/»J 

3>i±^si. wmm<Dmnmm{t*noz\L\z2i 
us. ^©*a»c<fcn«, «i*x«Jtn*a'»5'U=i> 

g>wmt3.z<D&WL*&^m&tt'&t>nz>±o\ztzz>. 
[0008] ^fc. mm&. ^©MosiHiK^sr 

±.x<DmMum\tm^ 6 o o'cx&sfcafc, y— i-m® 

A $ ftfc ££&T iC«fc-5 i£1f fl: teBttX & 

[0 0 0 9] IEEE ELECTRON DEVICE LETTERS, VOL. EDL- 
7, NO. 5, MAY 1986 XeCl ExcimerLaser Annealing Used i 
n the Fabrication of Poly-Si TFT" s <»&3C&Z. *f 

- hmBm&mmvT-f t>aAUc^^x e c i 

[0 0 10] SiS. ^®«©lfeigt*«±{C^h5>i? 
h m m\Z L X g ES^« IC d £ X * 

?<dv-x- fu-i >mmz7pm<to$:&X'?z>iztt>. a 



• • ( 3 ) 

3 

[0 0 11] 

z-{*>&Am-e\t. y-hnmzttVTmtft&zs 

it. ^*>£b*-AKJ;oTaAT&:Wm&^CD 
T . B 1 7 © I P IcSrTJ; 5 (C. LT&«>:£f6] 
*SAItT5^*E#l ; b&-5c9T\ tf—bnM£AU2>-> 10 
'j3>g<Dffi«GSlrt)^^taA3n«.o 018 

{c^-r«t o \zyu-±-mmm<Dnm b ? >^x^<dm 
igia-e, *f-bmm\zMVTJVry V9-if<Dm.mM 
ttmMo>'(*>&\mw\z&t)7Fm®$:ii.A-rz>iz. m 
1 7-csufcssic<ko> mi 9iz7jk-r£?\ztf-hn 
mt&t£z>mmztti&m<&.A2tirzis>j^>m i d 

Rft&f&znz. y 'J 3 >i I. D R tO^i^Sttft 
-r^fcfeJci/— tftf-A L 2 0 \ZtkTJ: o \zmtti 
-T-5t, 02 l \Z7tt£.o\zu— if tf— Acdx^;1/^— 
^SSfSttSV-X • HW>®^ASD©g5^©^FM 20 

tf h*- A OI^J^- £ flfflBCtt ft » ©TStt-ffc L ft 

ic. jfrgftlfegkBlty— X • KK>fI$ESlTffi 

[0012] >^;kofi$^iRjtctett-5^u s d 

f— htmmtf 15 0 nmfli 2 0 0 ~ 5 
00nm-e&-5>. g^USD©->'j3>lli-f 

2 2izmVfz3Loiz-z^rzmmb7>i;x$'te. y-b 30 
v-x- Fi^ommzntry Ki"f7*o-f *>aA^ 

[0 0 13] J;^.!, A'dr^ hiS'-1'^'0-r^->ftAj*^ 

Mft-5|gi£IC->»J 3>«lcffiA$nfc?FM#lS:gtt{kT 40 
[0 0 14] 

±f£ffmn&±izy-bnm&Mi$.-?z>x.mi:. ±te*& 
mmm : : & : mvT±$&>'i)z]>miz/vry bz-izfonm 
#^Biso'f^->aA^eic:«koTT*6^)i£raA-r^x so 



5-8 2 5 5 2 

4 

o&zjjfo\z^y? L >i/-rz>x.mii. v— tfe— astS 
t iz i o T±m^m.^mmtT % n <t tt z. t 
[ooi5] 

y-h«s$r^j5g-r-5xet. bmrn^mmm 
fc-r*;i£tciD®Hi^£j6Mrrsx@£» -hesfess 

&me>-i*>&.xmwtzjiiT7Fito®>&&x.-rz>i:m 

lit. l^—tft*-A<£r*«©^IKh7>> ? X^*^^ 

<t-r -sxe t £#t* ^ t t-r zmm b ? > $>x * 

[0 0 16] 

ift^-r-s.. «*^i {c$>fc-5^ i©*sa«»i$:. 

*iS0<l^0 7 ~0 1 6 CD«itXSgO»r®0t?^r. 
[0017] Sf;jt« 1 1 <0|^Jg^$ 

&.\zmm-rz>. 

[0 0 18] mi iz*T£o\zMz.\£MWttjJ7Xm& 

T*«i&S5 5 0~6 5 0*CT^JP1 0~1 5 0 nmO 
->U3>B$tfe#^-r-5. ±i2->Ur3>B©JP*«2 
5-50 nm-Ti&St^fejiST^^). 
[0 0 19] #.\Z. ±MlsV^>M\ZV— tff-A*M 

<v£>m&-> 'J n >gtc tf t-A$l»Lx t>«J; 
ti. _ti5l^ — If fc*-A©MSt©Xgte#gtc*t;DT»« 

[0 0 2 0] ^tC±|g->'Jn>«<£rUV^77^-ttlC 
iO/^-z>^LTStto->iJ n >S P C S £jgj£-T 
-5. 

[0 0 2 1] *HiS^jT'M^-rs^iKh7>v s X : 5'WEg 

mzfflWTztc&iz. K->U3>s$jg^ v ^i^a-i- 

^->aAffilCJ; 0i^S«co^F*i6^*aA-r-5. 
[0 0 2 2] ^>€\Z. ±|g->U3>«PCS<£S5J:^ 

<t-?r> {»ix.«*«Ma[3 o owtftTLnmm ison 
<D&&x&&±zfmf&tin\z±m\zm*>ti2> *><DT-\*fs. 



BEST AVAILABLE COPY 



( 4 ) 

5 

TS i O l £fc»Jgj£LT*>y-h*e&B£G I tbT« 
(ECRS) t£j;<bS i O, SrJisSv'U 3>iG I 5r® 

10 0 2 3] ^IC. ^UC*-T«t'5tcy-h«gGE^ 
^fiSTS. *M^£gALfc;>U:3>Ji£JiS2y-h*fe 
giGI*g5 t t5«ff)SU iRHT/liS'-X^ 

P EC VDfetCiD^i&^nfcU 
g©y IJ 3 >I^^„ y- MSG E ttv U 3 >IIC 

2 0 0~4 0 0nmT!$l.^ 1 um.M&OUzfX hR 

@GEOJP*tt2 0 0 nmOTTfciK 20 
[0 0 2 4] *tC. y-X • FU-OmmZMf&T&fz 

^-hJfe^dKG I *ILT. ^Mt^aAT-S. 

y- nfet§rea«B&* 1 5 o nmo>&it&mmT-&z>m 

^®&©ffl?j;&<7 5W-T&0. ftJStEdSl 1 0 keV 
T*feO. 3xiO"cm"OftAiT$5. *^M^J 
j&t^a >Ta&-5®^icHSiM&oai^^ 7 5 wtf* 0 , 
JOltE))*4 0keVT*fl. 3xlO"cm" ! «)aA 

-r*>ftA*fH4-y— hm®G i <dw-^ .« 30 

ft. ^Un>BPCSOJP*lcJ:QaE&X3ESii3. 
[0 0 2 5] -f^->SEA©^> 0 2{C^$n^.±5JC 

7M«i«tSAdn&m 1 DRftt&jftsns. 1 d 

R «y- HSIGEtl^ 8 » £ TrR^. 
[002 6] JKlC, 0 3 ICtr-T <£ 5 try- hlSGE © 
^^^©fiS^ftfc&bTXy^y-T 

2OO~5OOnm&0T. ±ffiy— httffi©^^ 
;^|S3CDX->5 L >^a«5 0 0 nmeU:T&-5. ±t2y 

-has©^ir>^;^^cDxy5 i >^fi«. mmus 40 

[0 0 2 7] Jfcfc. S4C^-rct^tCUv ? XhRS^^ 
!ftf-ALA*JB#bT. y-X- FH>g 

*+©**t*sfiHfeftrr*. y-x- CH>fi«©-> 

U 3 >»CD^*-*t 2 5 ~ 5 0 11 mT* 0 . y— h«ffi© 
JPSw&tl 5 OnmT*5i^CDl/- tffcf— ALAOJIKIt 
*frtt. XeC]ffl^lB50ns, jJcS3 0 8 nm® 
X^vVl/—- tfT, £fiu£fl&T3 0 0 — 5 0 Om J cm 
-'©x*JM?-3MET»*. Mtt?« U—*f tT— AO/X 
;l>X»tt*g»Ti&oT ! fe«Sfc>&V>. U— ifkf-A©Hg» 50 



HH?5-8 2 5 5 2 
6 

[0 0 2 8] ±E©l^-iftf— A©SSi*Jc«J:O0 5C* 
SDRjWgfi££ns. ±t2^USDlCblx— tff-A 

[0 0 2 9] K\Z.m 6 {C^-T«fc 5 tCSF B l*6iS^P A 1 £ 

pa 1 ty-btmrnG 1 **< j:si;:=i>i^ h*- 

JPSr^lSbT. y— X • Kl"f>»ffiS DEVEST 

•5. nmhfryvxp&mmmmizm^zm-Sizte. ± 

ffiy-X- HK>tlOttSll 4pH>->'Jn 

— ->^T^. C-MOSIeI{&©^f&CD*: 
P^i:nl!©-^n-^ncD^h7>^X^^y-X 

[0 0 3 0] »mh^>v J X^Sr®mh7>^X 
^tbTffllv^^{cH v y— x • HK>fS©-» 

[0 0 3 1] ifc, y-xiffit H v<i ymm^mt 

[0 0 3 2] OtTK. jSmF^^X^S-fl-gBSWia^ 

-5. 

[0 0 3 3] ^^(C^O^JC. *^$r^^c^4"T'^ 
Atf 3 OOttl SKffliMl^iLTB 1 i ©«MCg ( | 

w<t-r?»»i^h7>v'XiS'*#^. ^Acb, /i-y->-c- 
-> 3 >igjr 3 0 o'c-c^-r^wtg^^jR^^ffl-rs 

[0034] &\z. m#.miiz$>tz2,*5&m<z>&i<Dn 

[0035] m7\zm-r^oizm^.iimm^^xm^L 
fs.E<D^m.m^L±.\z. m^immt^mm^mz^ 

TSiSS5 5 0~6 5 0*CT?J©J¥1 0~1 5 0 nmCD 

5~5 0 nmT*-5t/^*5jg^-C*-5. 
[0 0 3 6] ±tB->»Jn>S(cl/— tffc?-A£!l 



( 5 ) 

7 

<Z)-S5<DSI*£GD > U n >S {3 (D&nffi b T J; 

[0 0 3 7] ^JC±I2->Ua>SS:U V^57-f- i£lC 
«tt)nj'-->i/LTS«©^U3>iPCS^Mt 

-s. 

[0 0 3 8] *^jK«TaMFr**MIF7>5>X*©P( 

[0 0 3 9] ^IC, J:12>»j3>HPCS^So<fcp 
ckt>T. 0f*.ft&lii&ft 3 0 O'CT^J^.filKff 1 5 0 n 10 

TS i O, £«»®fi£LTfey-h*g&lg|G I tLtffi 
(ECRS) tCi^S i 0,£±f2->U3»lG I £M 

TSiO, £&»PJ£L*:. 2 B«jg©y- h&UdglT- 
[0 04 0] ^cfC. ±12^- hifg^JKG I <D±\z¥- h 20 

K) T a &Jgj¥lg|£±f2y- h*feigUg|G I _htCl£»Jgfi£ 
JC«fc D ±S2^*- HIGE ^^-r-s. 

[0041] #.iz. @7©xai?S!f^$nfc««$^x 

XO)m&lt5 0 0~7 0 0 nmtfeS. 30 
[0 0 4 2] ^{C. y-X - H l"f >ffl&&1&l3i~$~Z>ft 

». nryh?^zfcDmm$mt&me>-r*>BL\mwiz 

J: 9. y-h*&g:iBIG I £SLT. 0 9 iC^T J: 3 tC^F 
Mft$ftAt5. tf-hl&mmtfm&l 5 0 nm©®Ht: 

aintsis^, ^«<»»«'j>t 

*-5^-&fCtt. iSJS&©£ii2J7&<7 5WT&0. Jni£*ffi 
#1 1 0 k e 3xiO"cm-'©aAlT$ 1 

7 5WT3&D. J0^mjEd«4 0 k e VT&9. 3X10 

' 5 cm-' ©&A»T*&-5. -f *>ttA*frtty~ h«S 40 

GI©JP^. *Jff. ->'Jn>^PCSCDjl^{C<tOjgfi 

[0 0 4 3] -Y^->aA©igm. mi OtCjfiSft^J;-? 
(Z?F«ie«5^ttA^nfcffi« I DR«SW. I 
D R te&JR8tffclBI C O X £ -5 

[0 0 4 4] HI 1 1 {C^T.kPlC^JII^-ftlK^X 

[0 0 4 5] 01 2»C^T«t'5fCU— tf (i-AL 

A£!lStLT, y-X- Kt'-f >ffi«t>0^»e#l2rett 
flST^. y-X- Kl^-f>®«0->>j3>gCDjP*-^2 50 



1$Pl¥5-8 2 5 5 2 
8 

5 — 5 0 nmTabO. ^— h«gC9ff*-AU 5 0 nmT 
»*WOl'- iffcf— ALA©Hg3*&fHi, XeCl© 
¥ffi*I5 0ns» Sft3 0 8nmCDI+->Yl/-ft, 
S«lSWT 300~500mJcm-' ©X*;i^— 

RUNTS I'—' tfe-A©/WX*tt?g&T&^ 

01 7T^L£^USD©^>*;k5TSj©g£ 
tt2 00~5 00nmT$D. ±f2&JS&fcJ&COX© 
I*B5 0 0~7 0 0nmT*5©T. &JR8tffclg|CO 
X©X7f>^lS0^, <^->3EAI PXStcJ;0 

7F*E^aA$nfc->>j n >e i d R©«««y- h« 

[0 0 4 6] ±B©U— - tftf-AWfigStlCjcDSl 3IC 

^Ti^ic 7p*e^s^fti$.nfcy— x • hw>s 

[004 7] #{C0 l 4 fc^TJ: 5 Jc® F^^mp A 1 

ipai ty-hmmmG i j^icn:^^ 

-*S*«l/T. y— X - FK>l*SDE«*«r 

»mh5>vx^*ffi»i5iK{cffl^^*-&ic«, ± 
I2y-x- fk >««©*««. i4>->'ja 

[0 0 4 8] ^fe, iKb5>xX^^Iil>7>yX 
^tbTfflti^^-&tCli. y— X- HK>lg©-* 

[0049] ^fe. y-xsst h*i-r >mg^^r 

[0 0 5 0] OiTlc. »Kh7>v > XiS'^^g^JSd^ 
[0 0 5 1] $e»Jrci©^tC. *sSl£^A,*:J?W£<PT0iJ 

^.«3 o otTi mmcomnsM^mvzmi 4<Dm\zs 
-> 3 >mz 3 o o-G^mr^mm^m^m-r^ 

[0052] y- hmmt^mmcmn-cmmizm 
i&znzm&izu. mnmtTk&mv&mmz&ifzn 
%.mttmmz£.z>x.ffi&m±-rz>fzt!>. mi 3©ig© 



BEST AVAILABLE COPY 



( 6 ) 



$2 0 0 nmCDJ?#.T01 5 (C^T«t O U 

[0 0 5 3] *%w<D^mm<om&fc<ojsmz&r) . v 

COX©iP*-(C«tD*JI9T^. 2 00~500nmt* 
[0 0 5 4] 

^xfommumt* ;^yb^-(zf<Dmm^mm(D 
-f * >& Agacj: d y— h mm tcs& -> u ^ 

y-h«SWfi[|®$X.y^>^|^*bfcmiC, iff 

'J n >B tfU -if tf- A ©Mltte H lei 0 ^ £ 

[0 0 5 5] Tfcfc*.. /X4ry h5"fro«i^»SS 

[0 0 5 6] *9M£J:3ff|)th?>S?X£ i €7j'7vr 
h U y ?XM(DWiM,2im&<Dtem\zm^Z>m&\z 

[0 0 5 7] ZZiZ. U— iftf— AtC«t^l6SOA-# 40 

mftc -mo smtezx^xm^izmfeT-zz. 

5£©£tf &i£J|**#£S3ig-r3 Z. t*iT^-5>. 
[0 0 5 8] SSK, *^ttKtttg^>H^7C^OS! 

m\zhmm~*im-e&z>. 

[01] *^©^103ligfiB|<D^)8h7>^X^(D 50 



#i¥5-82 5 5 2 
10 

S!ig2;ftCDX@0. 

[S2] *ftw<D&i<Dnmm<D»mb7>i?x?<D 

Sit7ji£©Xfi0. 

[0 3] *58BJ©^ioHljg^ijcr)^h7>^X^a) 
$Sii7J&©X;g0. 

[04] *ftwe>&i<Dnmm<D»mb7>i?x?v> 
sjsg#£6©xg0. 

[0 5] *^(DSl©Hig0IJ©^lKh7>v'X^(D 
[0 6] *^©»lCD|lig^J(D»l|gh7>v > X^W 

Mit75fe©xe0. 

[07] *&w<D%i2(Dmmm(Dmmb7>i?x?<D 

[0 8] *^©^2©*ig^J<D»mh7>>'X^© 
$!jg7Ji£©Xg0. 

[09] *Kw<Df£2<Dmm&i0mmh7>z'7>?<D 

[010] *fg^<Dm2<D^ig^JCD^Mh7>v , X5'G) 
§Sig7j&©XS0. 
[011] ^^©^©^^©ffBIK^^XiS'© 

Sit77&oxe0. 

[012] 2 ©Hi£0il©3f Bl h5>->-7?® 

Mig7jfe©XS0. 

[013] ^m<on2<7>nmm^>nmbv>-j^^<D 

§Sit7ji£©Xg0. 

[014] #^©fg2©5l;te#J©»Blh7>^X*© 
Sit;&J£©Xfi0„ 

[015] *fgBj©^2£D|«g03(D^h7>vX^© 
»g7Ji£©Xg0. 

[016] *&w<Dn2<DmmM<DMmb ; 7>i;x?<D 

fiit7J*£©X;g0. 
[017] t£*©»I&h7>^X^©Si§77S:©XifI 

0. 

[018] '&&<Dmmb7>>>7s*<DMi&j3iti<Dj:m 
0. 

[019] fig*cD^JSh7>^X^OSig^ft©Xig 

0. 

[020] fc&nmm b 5 >^7^<*>§?jt73S;<DXig 

0. 

[02 1] ft*©j£IKh7>^X*©i^7j8;©Xg 

0. 

[022] &&<Dnmb7>v*?<Dm. : &-j5tike>TM 

0. 



GL 
PCS 
G I 
GE 
RS 
I P 



■tmmm 



1. J 



( 7 ) 



11 



1 DR 




PA 2 


EGE 




COX 


LA 




USD 


SDR 




ASD 


PA1 


■••Braitti*l 


ft* 


SDE 


•••V— * • Fl"f >ttff 





[0 1] 



IP 



5-82552 



12 



•••/Vy->t— >3>| 

• ■ • m&Mit IC «fc -5 & Jggf-ffcjgl 




-GI 

-GL 



Npcs 




[02] 

DR 



ERHRRRH 
RRBRRRR 




[03] 



RRRRRRR 
RRRRRRR 



EGE 



[017] 



RS. 

GJ 



,RRRR 
RRRR 




BEST AVAILABLE COPY 



n 



( 8 ) 



[04] 

LA 



V V V V V V V 



_r 



[05] 



SDR 




PA1 



[06] 

SDE PA2 



[ Ml' " " I . Ill 
ttt ' - - 323 



H~f" " J " \ 1 1 

ode: : . - . jn 




X 



[07] 

GI GE PCS 




GL 



T ) 



( 9 ) 



#!8¥5-8 2 5 5 2 



[08] 




COX 



O 



o 



/I 



[09] 

IP 



nJ/ \1/ \|/ \J/ \j/ \J/ \j/ 




[01 0] 

IDR IDR 





[01 2] 

LA 



^ ^ ^ ^ ^ ^ ^ 



&2 



BEST AVAILABLE COPY 



( 10 ) 



[011] 

GE 



jsSs. 



t ? 



1#Pi§¥5-8 2 5 5 2 



O 



[01 3] 

SDR- 



( 11 ) 



J 1 

^^^5-8 2 5 5 2 



114] 



PA1 




( ) 



imi 5] 



cox 



o 



PAl 



[mi 6] 

SDE 



PA2 







| i 













imi 9] 

DR 



RRRRBRR 
RRRRRRR. 



L 



BEST AVAILABLE COPY 



n 



( 12 ) 



^H¥5-8 2 5 5 2 



[01 8] 



IP 



\J/ \j/ \|/ \|/ \|z 4/ \|z 




-GI 
GL 



\pcs 



[0 2 0] 

LA 



^ ^ 4^ ^ ^ ^7 ^ 



l_ 



[02 1] 

ASD 



o 



7 V////S///A 



USD 



( 13 ) 



i 1 

3 

^¥5-8 2 5 5 2 



[0 2 2] 



PA1 



SDE 



PA2 




(51) Int. CI. 8 

H0 1L 27/12 



8728-4M 
8617-4M 



F I 

HO 1 L 21/265 



B 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

ZGE CUT OFF AT TOP, BOTTOM OR SIDES 
ED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



